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(54) CORROSION RESISTANT RARE EARTH MAGNET, AND PRODUCTION METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To inexpensively provide a corrosion resistant permanent magnet. 

SOLUTION: The corrosion resistant rare earth magnet is obtained by applying a solution comprising a flaky fine powder 
of a metal selected from Al, Mg, Ca, Zn, Si, Mn and an alloys thereof, and a silicone resin on the surface of a rare earth 
permanent magnet of R-T-M-B (wherein, R is at least one metal selected from rare earth elements including Y; T is Fe or 
Fe and Co; and M is selected from Ti, Nb, Al, V, Mn, Sn, Ca, Mg, Pb, Sb, Zn, Si, Zr, Cr, Ni, Cu, Ga, Mo, W and Ta, and, 
by weight %, 5^R^40, 50^90, 0^M^8, and 0.2^B^8 are satisfied) and baking them to form an adherent composite 
coating. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] R-T-M-B (and it Co(es) the rare earth elements in which R contains Y - at least - a kind and T - Fe or Fe -) M Ti, Nb, 
aluminum, V, Mn, Sn, calcium, Mg, Pb, Sb, It is a kind of element chosen from Zn, Si, Zr, Cr, nickel, Cu, Ga, Mo, W, and Ta at least. 
The content of each element, respectively 5 % of the weight <= R<=40 % of the weight, 50 % of the weight <= T<=90 % of the 
weight, On the front face of the rare earth permanent magnet written at 0 % of the weight <= M<=8 % of the weight and 0.2 % of the 
weight <= B<=8 % of the weight The corrosion-resistant rare earth magnet characterized by coming to form the compound coat 
obtained by heating the processing film with the processing liquid containing the shape impalpable powder at least of a kind of flake 
chosen from aluminum, Mg, calcium, Zn, Si, Mn, and these alloys, and silicone resin. 

[Claim 2] The corrosion-resistant rare earth magnet according to claim 1 whose average thickness of a compound coat is 1-40 
micrometers. 

[Claim 3] The corrosion-resistant rare earth magnet according to claim 1 or 2 characterized by for the configuration of the flake-like 
impalpable powder which constitutes a compound coat being 0.01-5 micrometers in 0.1-15 micrometers and average thickness, for an 
aspect ratio (an average major axis / average thickness) being two or more, and the content rate of the flake-like impalpable powder in 
a coat being 30 % of the weight or more with an average major axis. 

[Claim 4] R-T-M-B (and it Co(es) the rare earth elements in which R contains Y - at least - a kind and T - Fe or Fe -) M Ti, Nb, 
aluminum, V, Mn, Sn, calcium, Mg, Pb, Sb, It is a kind of element chosen from Zn, Si, Zr, Cr, nickel, Cu, Ga, Mo, W, and Ta at least. 
The content of each element, respectively 5 % of the weight <= R<=40 % of the weight, 50 % of the weight <= T<=90 % of the 
weight, The rare earth permanent magnet written at 0 % of the weight <= M<=8 % of the weight and 0.2 % of the weight <= B<=8 % 
of the weight aluminum, The manufacture approach of the corrosion-resistant rare earth magnet characterized by heating and forming 
a compound coat after processing with the processing liquid containing the shape impalpable powder at least of a kind of flake chosen 
from Mg, calcium, Zn, Si, Mn, and these alloys, and silicone resin. 

[Claim 5] The manufacture approach of a corrosion-resistant rare earth magnet according to claim 4 of having been made to perform 
processing with said processing liquid after performing at least a kind of pretreatment chosen from acid cleaning, alkaline degreasing, 
and shot blasting in the front face of said rare earth permanent magnet. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention — R-T-M-B (the rare earth elements in which R contains Y ~ at least — a kind — ) Fe or Fe, and 
Co and M T Ti, Nb, aluminum, V, Mn, Sn, calcium, Mg, Pb, Sb, Zn, Si, Zr, Cr, nickel, Cu, Ga, It is a kind of element chosen from 
Mo, W, and Ta at least. The content of each element, respectively 5 % of the weight <= R<=40 % of the weight, It is related with the 
corrosion-resistant rare earth magnet which raised the corrosion resistance of the rare earth permanent magnet written at 50 % of the 
weight <= T<-90 % of the weight, 0 % of the weight <= M<=8 % of the weight, and 0.2 % of the weight <= B<=8 % of the weight, 
and its manufacture approach. 
[0002] 

[Description of the Prior Art] Because of the outstanding magnetic properties, the rare earth permanent magnet is used abundantly in 
broad fields, such as various electric products and a peripheral device of a computer, and are the important electrical and electric 
equipment and an electronic ingredient. Since Nd which is a main element existing in abundance from Sm compared with a Sm-Co 
system permanent magnet, and Co are not used for a Nd-Fe-B system permanent magnet so much, its material cost is especially cheap, 
and it is the extremely excellent permanent magnet with which magnetic properties also easily endure a Sm-Co system permanent 
magnet. For this reason, increasingly, the amount of the Nd-Fe-B system permanent magnet used increases, and an application is also 
spreading in recent years. 

[0003] However, since a Nd-Fe-B system permanent magnet contains rare earth elements and iron as a principal component, it has the 
fault of oxidizing easily in the inside of a short time in the air which wore humidity. For this reason, when it includes in a magnetic 
circuit, the output of a magnetic circuit declines by these oxidation, or there is a problem with which rust pollutes the device 
circumference. 

[0004] Although a Nd-Fe-B system permanent magnet is beginning to be used for motors, such as a motor for automobiles, and a 
motor for elevators, especially recently, these are obliged to use in a hot and humid environment. Moreover, it must also assume being 
put to the moisture containing salinity, and it is required that higher corrosion resistance should be realized by low cost. Furthermore, 
although these motors are short time in the production process, a magnet may be heated by 300 degrees C or more, and in such a case, 
they also combine thermal resistance and are required. 

[0005] In order to improve the corrosion resistance of a Nd-Fe-B system permanent magnet, in many cases, various surface treatment, 
such as resin paint, aluminum ion plating, and nickel plating, is performed, but with the technique of a present stage, it is difficult to 
deal with the above severe conditions by such surface treatment. For example, resin paint does not have thermal resistance, when 
corrosion resistance runs short. Since a pinhole exists in nickel plating slightly, rust is generated in the moisture containing salinity. 
Although thermal resistance and corrosion resistance of ion plating are in general good, it is difficult to need large-scale equipment 
and to realize low cost. 

[0006] This invention was made in order to offer R-T-M-B rare earth permanent magnets, such as Nd magnet which is equal to use by 
the above severe conditions, and it aims at offering the corrosion-resistant rare earth magnet which gave the coat which has corrosion 
resistance and thermal resistance to this magnet, and its manufacture approach. 
[0007] 

[The means for solving a technical problem and the gestalt of implementation of invention] the result of having inquired 
wholeheartedly in order that this invention person might attain the above-mentioned purpose ~ R-T-M-B (the rare earth elements in 
which R contains Y - at least - a kind -) Fe or Fe, and Co and M T Ti, Nb, aluminum, V, Mn, Sn, calcium, Mg, Pb, Sb, Zn, Si, Zr, 
Cr, nickel, Cu, Ga, It is a kind of element chosen from Mo, W, and Ta at least. The content of each element, respectively 5 % of the 
weight <= R<=40 % of the weight, The rare earth permanent magnet written at 50 % of the weight <= T<=90 % of the weight, 0 % of 
the weight <= M<=8 % of the weight, and 0.2 % of the weight <= B<=8 % of the weight aluminum, After applying immersion to the 
processing liquid containing the shape impalpable powder at least of a kind of flake chosen from Mg, calcium, Zn, Si, Mn, and these 
alloys, and silicone resin and applying this processing liquid to this magnet, by heating By forming in this magnet front face the coat 
which this flake-like impalpable powder and the above-mentioned silicone resin oxides, such as a silica, compounded, the knowledge 
of the ability to offer a high corrosion resistance rare earth magnet was carried out, terms and conditions were established, and this 
invention was completed. 

[0008] therefore, this invention - (1) R-T-M-B (the rare earth elements in which R contains Y « at least - a kind -) Fe or Fe, and Co 
and M T Ti, Nb, aluminum, V, Mn, Sn, calcium, Mg, Pb, Sb, Zn, Si, Zr, Cr, nickel, Cu, Ga, It is a kind of element chosen from Mo, 
W, and Ta at least. The content of each element, respectively 5 % of the weight <= R<=40 % of the weight, On the front face of the 
rare earth permanent magnet written at 50 % of the weight <= T<=90 % of the weight, 0 % of the weight <= M<=8 % of the weight, 
and 0.2 % of the weight <= B<=8 % of the weight the corrosion-resistant rare earth magnet characterized by coming to form the 
compound coat obtained by heating the processing film with the processing liquid containing the shape impalpable powder at least of a 
kind of flake chosen from aluminum, Mg, calcium, Zn, Si, Mn, and these alloys, and silicone resin - and (2) -- R-T-M-B (the rare 
earth elements in which R contains Y - at least - a kind -) Fe or Fe, and Co and M T Ti, Nb, aluminum, V, Mn, Sn, calcium, Mg, Pb, 
Sb, Zn, Si, Zr, Cr, nickel, Cu, Ga, It is a kind of element chosen from Mo, W, and Ta at least. The content of each element, 
respectively 5 % of the weight <= R<=40 % of the weight, The rare earth permanent magnet written at 50 % of the weight <^ T<=90 
% of the weight, 0 % of the weight <= M<=8 % of the weight, and 0.2 % of the weight <= B<=8 % of the weight aluminum, After 
processing with the processing liquid containing the shape impalpable powder at least of a kind of flake chosen from Mg, calcium, Zn, 
Si, Mn, and these alloys, and silicone resin, the manufacture approach of the corrosion-resistant rare earth magnet characterized by 
heating and forming a compound coat is offered. 
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[0009] Hereafter, lessons is taken from this invention and it explains in more detail, this invention — setting — as a rare earth 
permanent magnet — R-T-M-B (the rare earth elements in which R contains Y — at least — a kind — ), such as a Ne-Fe-B system 
permanent magnet Nd or desirable Nd as a principal component, and desirable combination of other rare earth elements, Fe or Fe, and 
Co and M T Ti, Nb, aluminum, V, Mn, Sn, calcium, Mg, Pb, Sb, Zn, Si, Zr, Cr, nickel, Cu, Ga, At least, it is a kind of element chosen 
from Mo, W, and Ta, and the rare earth permanent magnet with which the content of each element is written at 5 % of the weight <= 
R<=40 % of the weight, 50 % of the weight <= T<=90 % of the weight, 0 % of the weight <= M<=8 % of the weight, and 0.2 % of the 
weight <= B<=8 % of the weight, respectively is used. 

[0010] Here, what is the rare earth elements in which R contains Y, and a kind of rare earth elements specifically chosen from from 
among Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, and Lu at least, and contains especially Nd is used suitably, and the 
content is 10 % of the weight <== R<=35 % of the weight preferably 5 % of the weight <= R<=40% of the weight. 
[001 1] Moreover, T is Fe, or Fe and Co, and the content is 55 % of the weight <= T<=80 % of the weight preferably 50 % of the 
weight <= T<=90% of the weight. 

[0012] On the other hand, M is a kind of element chosen from Ti, Nb; aluminum, V, Mn, Sn, calcium, Mg, Pb, Sb, Zn, Si, Zr, Cr, 
nickel, Cu, Ga, Mo, W, and Ta at least, and the content is 0 % of the weight <= M<=5 % of the weight preferably 0 % of the weight 
<= M<=8% of the weight. 

[0013] Furthermore, the above-mentioned sintered magnet contains B preferably 0.5 % of the weight <= B<=5% of the weight 0.2 % 
of the weight <= B<=8% of the weight 

[0014] if in charge of manufacturing R-T-M-B system permanent magnets, such as a Nd-Fe-B system permanent magnet used for this 
invention, — first — a raw material metal — a vacuum or inert gas — it dissolves and produces in Ar ambient atmosphere preferably. 
Although a raw material metal uses pure rare earth elements, a rare earth alloy, pure iron, ferroborons, these alloys, etc., in industrial 
production, C, N, O, H, P, S, etc. make it typically various unescapable impurities and the thing contained. alphaFe, R rich phase, B 
rich phase, etc. may remain other than R2Fel4 B phase, and the obtained alloy performs solution treatment if needed. What is 
necessary is just to heat-treat the conditions at that time at the temperature of 700-1,200 degrees C under inert atmospheres, such as a 
vacuum or Ar, for 1 hour or more. 

[0015] Next, the produced raw material metal is ground by coarse grinding, pulverizing, and the phase target. The range of mean 
particle diameter of 0.5-20 micrometers is good. In less than 0.5 micrometers, it is easy to oxidize and magnetic properties may fall. 
Moreover, if it exceeds 20 micrometers, a degree of sintering may worsen. 

[0016] Fines are fabricated by the predetermined configuration and sinter by continuing with the molding press in a magnetic field. 
Sintering is performed 30 minutes or more under inert atmospheres, such as a vacuum or Ar, in a 900- 1 ,200-degree C temperature 
requirement. Aging heat treatment is further carried out 30 minutes or more at the low temperature below sintering temperature after 
sintering. 

[001 7] Two so-called alloying methods which mix and sinter the alloy powder with which not only the above-mentioned approach but 
two kinds of presentations differ as an approach of manufacturing a magnet, and manufacture a high performance Nd magnet may be 
used. By determining the presentation of two kinds of alloys in consideration of the class of magnetic-substance configuration phase, a 
property, etc., and combining these, the method of manufacturing the high performance Nd magnet which maintained a high residual 
magnetic flux density, high coercive force, and the balance that has a high energy product further is proposed by patent No. 2853838, 
the patent No. 2853839 official report, JP,5-21218,A, JP,5-21219,A, JP,5-7461 8,A, and JP,5-182814,A, and this invention can adopt 
these manufacturing methods as them. 

[0018] To said permanent magnet in this invention, in industrial production, although C, N, O, H, P, S, etc. are contained typically, as 
for the total, it is desirable an unescapable impurity element and that it is 2 or less % of the weight. If it exceeds 2 % of the weight, the 
nonmagnetic component in a permanent magnet will increase, and there is a possibility that a residual magnetic flux density may 
become small. Moreover, there is a possibility that rare earth elements may be consumed by these impurities, and may become poor 
sintering, and coercive force may become low. As total of an impurity is low, a residual magnetic flux density and coercive force 
become high, and it is more desirable. 

[0019] In this invention, the compound coat obtained by heating the processing film of the processing liquid which contains flake-like 
impalpable powder and silicone resin on the front face of said permanent magnet is formed. 

[0020] Here, as flake-like impalpable powder, the alloys which consist of at least a kind of metal chosen from aluminum, Mg, calcium, 
Zn, Si, and Mn or two or more sorts of elements, or such mixture can be used. Furthermore, it is good to use preferably the metal 
chosen from aluminum, Zn, Si, and Mn. Moreover, an average major axis is [ 0.1-15 micrometers and average thickness ] 0.01-5 
micrometers, and two or more things have [ the configuration of the flake-like impalpable powder used in this invention ] a desirable 
aspect ratio (an average major axis / average thickness). More preferably, an average major axis is 1-10 micrometers, and average 
thickness is 0.1-0.3 micrometers, and aspect ratios (an average major axis / average thickness) are ten or more things. An average 
major axis does not carry out a laminating in parallel [ flake-like impalpable powder ] with a base in less than 0. 1 micrometers, but 
there is a possibility that the adhesion force may be insufficient. When an average major axis exceeds 15 micrometers, at the time of 
heating printing, a flake is lifted with the solvent of the processing liquid which evaporated, and a laminating is not carried out in 
parallel with a base, but there is a possibility of as a result becoming the bad coat of adhesion. Moreover, an average major axis has 
desirable 15 micrometers or less on the dimensional accuracy of a coat. As for a less than 0.01 -micrometer thing, a flake front face 
may oxidize [ average thickness ] in the manufacture phase of a flake, the film may become weak, and corrosion resistance may get 
worse. If average thickness exceeds 5 micrometers, distribution of the flake in the inside of said processing liquid worsens, it becomes 
easy to sediment, processing liquid may become unstable, and, as a result, corrosion resistance may worsen. When an aspect ratio is 
less than two, there is a possibility that a flake may become poor adhesion that it is hard to carry out a laminating in parallel with a 
base. Although there is no upper limit of an aspect ratio, a not much large thing is not desirable in cost. Usually, the upper limit of an 
aspect ratio is 100. 

[0021] On the other hand as silicone resin, various silicone resin, such as silicone resin, such as methyl silicone resin and 
methylphenyl silicone resin, and the denaturation silicone resin which denaturalized silicone by various organic resin, for example, 
silicone polyester and silicone epoxy, silicone alkyd, and a silicone acrylic, can be used, and these can be used with the gestalt of a 
silicone varnish etc. In addition, a commercial item can be used for these silicone resin thru/or a silicone varnish. 
[0022] As a solvent of said processing liquid, water and an organic solvent can use it, and the loadings of the flake-like impalpable 
powder in processing liquid and silicone resin are selected so that the flake-like impalpable powder content in the compound coat 
mentioned later may be attained. 

[0023] if it hits producing this processing liquid — a that engine-performance improvement sake — a dispersant, a sedimentation 
inhibitor, a thickener, a defoaming agent, an anti -skinning agent, a drying agent, and a curing agent — it hangs down and various 
additives, such as an inhibitor, may be added a maximum of 10% of the weight. 
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[0024] Heat- treatment is performed in said processing liquid, and it is made to harden a magnet after applying this processing liquid to 
immersion or this magnet in this invention. What is necessary is not to limit and just to make a coat form with the above-mentioned 
processing solution by the well-known approach about immersion and especially the method of application. Moreover, as for 
whenever [ stoving temperature ], it is desirable to maintain by the vacuum, atmospheric air, an inert gas ambient atmosphere, etc. 30 
minutes or more at 200 degrees C or more less than 350 degrees C. Less than 200 degrees C of hardening are insufficient, and there is 
a possibility that the adhesion force and corrosion resistance may worsen. Moreover, if it is made 350 degrees C or more, the magnet 
of a substrate may receive a damage and may cause magnetic-properties degradation. In addition, although especially the upper limit 
of heating time is not restricted, it is usually 1 hour. 

[0025] If in charge of formation of the coat in this invention, two coats and heat-treatment may be performed repeatedly. 
[0026] The processing film with the above-mentioned processing liquid serves as the structure where flake-like impalpable powder 
was combined with silicone resin. Although the reason which shows high corrosion resistance does not have the certain compound 
coat of this invention, since impalpable powder is a flake-like, in general in parallel with a base, a magnet is covered well and this is 
considered [ a set and ] with a shielding effect. Moreover, when a metal or an alloy with **** potential is used from a permanent 
magnet as flake-like impalpable powder, these oxidize previously and are considered that there is effectiveness which controls 
oxidation of the magnet of a substrate. Furthermore, the generated coat also has the description that thermal resistance is high 
compared with an organic coat, including an inorganic substance mostly. 

[0027] In addition, it is thought that it decomposes, and silicone resin evaporates gradually by said heat- treatment, and changes to a 
silica. Therefore, a compound coat is considered to be the compound coat which becomes essential from the silicone resin oxide 
originating in oxidation of said flake-like impalpable powder and silicone resin, and/or residual silicone resin. In addition, the above- 
mentioned silicone resin oxide is a silica or a silica precursor (partial oxidation object of silicone resin). 

[0028] In the compound coat formed by this invention, preferably, 30% of the weight or more, the content of flake-like impalpable 
powder is 35 % of the weight or more more preferably, and is 40 % of the weight or more still more preferably. Although the upper 
limit is selected suitably, it is desirable that it is 95 or less % of the weight. Since there is [ to be fully unable to cover a magnet base ] 
too little impalpable powder at less than 30 % of the weight, there is a possibility that corrosion resistance may fall. 
[0029] As for the average thickness of the coat in this invention, it is desirable for there to be 1-40 micrometers in the range of 5-25 
micrometers preferably. By lifting-coming to be easy of an adhesion force fall and interlaminar peeling, if corrosion resistance runs 
short in less than 1 micrometer and it exceeds 40 micrometers, further, since the volume of the R-Fe-B system permanent magnet 
which can be used becomes small even if an appearance configuration is the same, if a coat is thickened, magnet use top disadvantage 
may arise. 

[0030] Moreover, in this invention, you may pretreat on the surface of a magnet. At least one kind of approach chosen from acid 
cleaning, alkaline degreasing, and shot blasting as pretreatment can be mentioned, and at least one kind of processing specifically 
chosen from ** acid cleaning, rinsing, ultrasonic cleaning, ** alkali cleaning, rinsing, ** shot blasting, etc. is performed. ** As a 
penetrant remover to be used, using the water solution which is chosen from a nitric acid, a hydrochloric acid, an acetic acid, a citric 
acid, formic acid, a sulfuric acid, a hydrofluoric acid, permanganic acid, oxalic acid, hydroxyacetic acid, and phosphoric acid and 
which contains more than a kind one to 20% of the weight in total at least, this is made into the temperature of 80 degrees C or less 
beyond ordinary temperature, and a rare earth magnet is immersed. By performing acid cleaning, a surface oxide film can be removed 
and it is effective in raising the adhesion force of said coat. ** The alkali-cleaning liquid which can be used is water solutions which L 
[ 5-200g / ] Contain more than a kind in total at least, such as a sodium hydroxide, a sodium carbonate, an orthochromatic sodium 
silicate, a meta-sodium silicate, trisodium phosphate, a sodium cyanide, and a chelating agent, makes this the temperature of 90 
degrees C or less beyond ordinary temperature, and should just be immersed in a rare earth magnet. Alkali cleaning is effective in 
removing the dirt of fats and oils adhering to a magnet front face, and raises the adhesion force between said coats and magnets. ** 
What is necessary is to be able to use the usual ceramics, glass, plastics, etc. and just to process by the discharge pressure 2-3 
kgf/cm2 as abrasive. Shot blasting can remove the oxide film on the front face of a magnet by dry type, and is effective in raising 
adhesion too. 
[0031] 

[Example] Although an example and the example of a comparison are shown and this invention is explained concretely hereafter, this 
invention is not restricted to the following example. 

[0032] The ingot of the presentation which becomes 32Nd(s)-l .2B-59.8Fe-7Co by the weight ratio by the RF dissolution of a 
[example of example and comparison] Ar ambient atmosphere was produced. Coarse grinding of this ingot was carried out with the 
jaw crusher, it pulverized with the jet mill by nitrogen gas further, and the impalpable powder whose mean particle diameter is 3.5 
micrometers was obtained. Next, it was filled up in the metal mold with which this impalpable powder was impressed to lOkOe field, 
and fabricated by the pressure of 1.0 t/cm2. Subsequently, it sintered at 1,100 degrees C among the vacuum for 2 hours, aging 
treatment was performed at 550 more degrees C for 1 hour, and it considered as the permanent magnet. Ultrasonic rinsing was 
performed and this was made into the test piece, after starting the piece of a magnet of 21mm x thickness dimension of 5mm of 
diameters from the obtained permanent magnet and performing barrel finishing processing. 

[0033] On the other hand, the thing which made the silicone varnish distribute an aluminium flake and a zinc flake was prepared as 
processing liquid for coat formation. In this case, the aluminium flake in the hardened compound coat (0.2 micrometers in the average 
major axis of 3 micrometers, average thickness) is 8 % of the weight, a zinc flake (0.2 micrometers in the average major axis of 3 
micrometers, average thickness) is 80 % of the weight, and processing liquid was adjusted so that the aluminum in a hardening coat 
and the zincky total quantity might become 88% of the weight. After spraying this processing liquid on said test piece with a spray gun 
so that it may become predetermined thickness, it heated in atmospheric air at 300 degrees C at the hot-air-drying furnace for 30 
minutes, and the coat was formed. The aluminum in the hardened compound coat and a zincky content were as above-mentioned, and 
the remainder was the partial oxidation object of the silica generated when the above-mentioned silicone varnish oxidizes completely, 
and a silicone varnish. Thus, the following performance tests were presented with the created. test piece. The performance test method 
is as follows. 

(1) Apply to squares adhesion test JIS-K-5400 cross cut adhesion test. After putting in an incised wound in a grid pattern so that 100 
1mm masses may be made with a cutter knife at a coat, a cellophane tape is pushed strongly, it lengthens at the include angle of 45 
degrees strongly, and removes, and the number of the squares which remained estimates adhesion. 

(2) It is based on a salt spray test JIS-Z-2371 neutral-salt-spray-test method. Continuation spraying of the brine was carried out at 35 
degrees C 5%, and time amount until **** occurs estimated. 

[0034] examples 1 and 2 and the examples 1-4 of a comparison — here, the thickness of a compound coat sprayed with the spray gun 
so that it might be set to 10 micrometers, an example 1 — the Shin-Etsu Chemical Co., Ltd. make — straight — silicone varnish KR-271 
— an example 2 — the Shin-Etsu Chemical Co., Ltd. make — polyester silicone varnish KR-5230 were used. 
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[0035] For the comparison, the sample which performed aluminum ion plating which adjusted thickness to 10 micrometers, nickel 
plating, and epoxy resin paint to said test piece was also produced, and the salt spray test was performed. Moreover, appearance 
change of the coat after heating at 350 degrees C for 4 hours was investigated visually. These results are combined and are shown in 
Table 1. It turns out that the permanent magnet given in this invention has corrosion resistance and thermal resistance compared with 
the permanent magnet which performed other surface treatment. 
[0036] 
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[0037] examples 3-7 — the sample which changed thickness here was produced and the squares adhesion test and the salt spray test 
were performed. The same thing as what was used in the example 1 was used for processing liquid. A result is shown in Table 2. If 
thickness is too thin, corrosion resistance runs short, and if too thick, adhesion may be inferior to this. 
[0038] 
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[0039] examples 8-10 — here, except having changed the content rate of the flake-like impalpable powder in a compound coat, the 
same sample as an example 1 was produced, and the salt spray test was performed. The mixed powder which mixed a flake-like 
aluminium powder and flake-like zinc powder (both 0.2 micrometers in the average major axis of 3 micrometers, average thickness) at 
a rate of 1: 10 by the weight ratio was used for the flake-like impalpable powder contained in processing liquid. It adjusted and the 
weight ratio of the mixed powder occupied in processing liquid determined that the content rate of the flake-like impalpable powder in 
a compound coat will become the value indicated to Table 3. In addition, the remainders other than the flake-like impalpable powder 
in a compound coat were a silica and a silicone varnish partial oxidation object. Moreover, thickness was adjusted so that it might be 
set to 10 micrometers. A result is shown in Table 3. From this, if there are too few content rates of the flake-like impalpable powder in 
a coat, corrosion resistance may worsen. 
[0040] 



[Table 31 
















25 


50 




60 


500 




90 


1.000 



[0041] examples 1 1-23 - except having changed the configuration of the flake-like impalpable powder used here, the same sample as 
an example 1 was produced, and the squares adhesion test and the salt spray test were performed. It was made for thickness to be set to 
10 micrometers. A result is shown in Table 4. Even if an average major axis is too short and it is too longer than examples 1 1 -15, it 
turns out that adhesion may be bad. Moreover, even if average thickness is too thinner than examples 16-20 and it is too thick, 
corrosion resistance may worsen. If an aspect ratio is too small, it may become poor adhesion from examples 21-23. 
[0042] 
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[0043] In 24 to example 27 example 1, after performing the following pretreatment, covering by the silicone varnish which distributed 
the aluminium flake and the zinc flake was performed, and the permanent magnet was obtained like the example 1 except having 
heated at 350 degrees C for 30 minutes. 
[Acid cleaning] 

Presentation: 10% (v/v) of nitric acids, 5% (v/v) of sulfuric acids 
It is immersion [alkali cleaning] for 30 seconds at 50 degrees C. 

Presentation: It is immersion [shot blasting] for 2 minutes at sodium-hydroxide 10 g/L, meta-sodium-silicate 3 g/L, trisodium 
phosphate 10 g/L, sodium-carbonate 8g/L, and surface-active-agent 2 g/L40 degree C. 

# Use the aluminum oxide of 220 and it is processing [0044] at discharge-pressure 2 kgf/cm2. 120 degrees C, two atmospheric 
pressures, and the pressure cooker trial of 200 hours were performed to the magnet in which said coat was formed, and the squares 
adhesion test was performed to the magnet after this trial. After they put in the incised wound in a grid pattern according to JIS-K- 
5400 cross cut adhesion test so that 100 1mm masses might be made with a cutter knife at a coat, the contents of a trial pushed the 
cellophane tape strongly, they were strongly lengthened at the include angle of 45 degrees, removed, and evaluated adhesion by the 
number of the squares which remained. A result is shown in Table 5. By pretreating shows that the adhesion force is improving. 
[0045] 



[Table 5] 






MS 


mfem 24 




80/100 


SUfeflW 25 




100/100 


fg&ftl 26 




100/100 


HffiW27 




100/100 



[0046] 

[Effect of the Invention] According to this invention, by giving the high coat of the adhesion which the shape impalpable powder at 
least of a kind of flake chosen as the front face of a rare earth permanent magnet from aluminum, Mg, calcium, Zn, Si, Mn, and these 
alloys and the oxide of the silicone resin origin compounded, a corrosion-resistant permanent magnet can be offered cheaply and the 
utility value is very high on industry. 
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